We have studied the maximal symmetry group admitted by the nonlinear polywave equation 2 l u = F (u). In particular, we establish that equation in question admits the conformal group C(1; n) if and only if F (u) = e u , n + 1 = 2l or F (u) = u (n+1+2l)=(n+1?2l)
, n + 1 6 = 2l. Symmetry reduction for the biwave equation 2 2 u = u ?3 is carried out and some exact solutions are obtained.
Recently a number of works (see, e.g. 1, 2, 5]) have appeared pointing out the possibility to choose linear and nonlinear polywave equations 2 l u = F(u) (1) as possible mathematical models describing an uncharged scalar particle in quantum eld theory. xn is d'Alembertian in (n + 1){di-mensional pseudo-Euclidean space R(1; n) with metric tensor g = diag(1; ?1; : : : ; ?1), ; = 0; n; F(u) is an arbitrary smooth function and u = u(x) is a real function (the case l = 1; n = 1 has been studied earlier 4] , that is why we put l + n > 2). In the following, a summation over the repeated indices from 0 to n is understood, rising and lowering of the vector indices is performed by means of the tensor g , i.e. x = g x .
But the fact that the nonlinear partial differential equation (PDE) in question is of high order makes the prospects of studying such a model rather obscure. Using group On leave from the Institute of Mathematics of the Academy of Sciences of Ukraine, Tereshchenkivska Str.3, 252004 Kiev, Ukraine properties of equation (1) seems to be the only way to get some non-trivial information about the said equation and its solutions. It occurs that PDE (1) admits wide symmetry group which, in fact, is the same as the one of the standard wave equation 2u = F(u): (2) The main tool used is the in nitesimal Lie method (see, e.g. 8]). But an application of it to study of symmetry properties of equation (1) is by itself a non-trivial problem in the case l > 1. It should be emphasized that because of arbitrariness of the order (l) and of the number of independent variables (n) one can not apply symbolic manipulation programs 6], 7]. We have succeeded in constructing the maximal symmetry group admitted by equation (1) using the remarkable combinatorial properties of the prolongation formulae. Theorem 1. Maximal invariance group of PDE (1) with arbitrary smooth function F(u)
is the Poincar e group P(1; n) generated by the operators P = @ x ; J = x @ x ? x @ x ; ; = 0; n: (3) It is established below that the equation of the type (1) admitting the group, which is more extensive than the Poincar e group, is equivalent up to the change of variables to one of the following equations:
2: 2 l u = 2 e u ; 2 6 = 0;
3: 2 l u = 3 u; 3 6 = 0;
4: 2 l u = 0:
Here 1 ; 2 ; 3 ; k are arbitrary constants.
Maximal invariance groups of the equations (4) { (7) are described by the following statements. Theorem 2. Equation (4) has the following symmetry: Case 1. k 6 = (n + 1 + 2l)=(n + 1 ? 2l); k 6 = 0; 1.
Maximal invariance group of (4) is the extended Poincar e group e P(1; n) generated by the operators (3) and
Case 2. k = (n + 1 + 2l)=(n + 1 ? 2l); n + 1 6 = 2l.
Maximal invariance group of (4) is the conformal group C(1; n) generated by the operators = 2x D (1) ? (x x )@ x ; ; = 0; n: (8) Theorem 3. Equation (5) has the following symmetry: Case 1. n 6 = 2l ? 1. Maximal invariance group of (5) Maximal invariance group of (5) is the conformal group C(1; n) generated by the operators (3) and operators K (2) = 2x D (2) ? (x x )@ x ; ; = 0; n: (10) Theorem 4. Maximal invariance group of the equation (6) is generated by the operators Theorem 5. Maximal invariance group of the equation (7) is generated by the operators Since the conformal group C(1; 1) is a maximal symmetry group of equation (13), formulae 1{10 give \maximal" information about its solutions which can be obtained within the framework of the Lie approach. It means that any solution invariant under a subgroup of the symmetry group of PDE (13) can be reduced by a transformation from the group C(1; 1) to one of the Ans atze 1-10.
